ABSTRACT We examined migration patterns among 113,400 homeless veterans, focusing on the prevalence and the basic geographic patterns of this migration. Data were for all veterans who initiated use of Veterans Affairs homeless services in 2011 or 2012; and we followed them using Veterans Affairs administrative records for up to 2 years following this initial contact. Results showed that 15.3% of the veterans migrated across regions while homeless. Those who were homeless for longer periods were more likely to migrate, and migration, were it to occur, was most likely earlier on in veterans' homelessness episodes. There were no clear geographic correlates that explained the dynamics of this migration as, overall, in-migration tended to roughly balance out-migration in a region. These findings suggest that concerns about the extent of migration and its impact on localities are exaggerated, but also sets forth an agenda for more in-depth study of these data to gain a deeper and more expansive understanding of this phenomenon.
INTRODUCTION
Homelessness and transience have been closely associated through U.S. history. Whether it be accounts of war-weary veterans who took to the road after the Civil War; hoboes who rode the rails in the early 20th century; or contemporary homeless persons who travel in search of economic opportunity and better services, there is a general perception that the homeless population is highly mobile. This perception of mobility as a characteristic of homelessness has seeped into policy, where proposals to upgrade or expand homeless services regularly lead to concerns about unwittingly attracting homeless persons from areas where fewer social services are available. [1] [2] [3] [4] Mobility across wide geographic areas in the context of homelessness has been referred to as migration. 5 While a greater propensity for migration is assumed to exist among homeless persons, what little research exists on this topic has so far been inconclusive. Studies on migration among homeless persons are rare, mainly because data on homeless persons are almost always bounded to specific localities, thus making any systematic examination of this issue difficult. Burt et al's 1996 National Survey of Homeless Assistance Providers and Clients found that, in their nationwide sample of single homeless adults, 41% reported moving communities following their becoming homeless, but only 16% (39% of movers) reported migrating across state lines. 6 As a rough comparison, the overall U.S. 5-year interstate migration rate, based on American Community Survey (1995) (1996) (1997) (1998) (1999) (2000) data, was 8.4%. 7 Other, less systematic studies have found homeless persons as being more rooted to place than comparable housed populations. [8] [9] [10] Veterans are unique among homeless subpopulations in that their use of health care and homeless services provided by the U.S. Department of Veterans Affairs (VA) permits tracking their migration patterns across the United States. The VA, which is the largest direct provider of both health care services and homeless assistance in the United States, has made ending homelessness among veterans by 2015 to be a priority policy goal. 11 The VA has also been a pioneer in the use of electronic records to track medical and social services. 12 By virtue of those records, researchers can follow large numbers of veterans, homeless and otherwise, anywhere in the United States. In addition, those data can serve as a basis for examining variation of aggregated homeless migration patterns across VA services facilities and regions. There have been three previous studies that have used VA data to examine mobility. [13] [14] [15] Among these three, the most similar study to this one is by McCarthy and his colleagues, who specifically examined residential moves, in terms of prevalence and the distances moved, among veterans using VA health services. Key findings in that study were that veterans diagnosed with severe mental illness were more likely than other veterans to move their residence, but did not necessarily move over greater distances.
We present initial findings from a study on migration among 113,400 veterans who initiated use of VA homeless services in 2011 or 2012 and were followed through VA administrative records for up to 2 years. The findings inform two questions. The first concerns the "how many," or the extent to which homeless veterans migrate across the VA's 21 large administrative regions, known as Veterans Integrated Services Networks (VISN). 16 The second addresses the "where," comparing the VISN regions and smaller medical center catchment areas with regard to the number of homeless veterans that either migrate to or from these geographical units. services, and the changes in location codes that were in the electronic records while they were homeless. The records of services use come from two VA databases. The first is the Homeless Operations Management and Evaluation System (HOMES), which collects information from veterans in conjunction with their use of VA homeless services. 17 The second is the much larger Computerized Patient Record System (CPRS), which is the VA's electronic medical record system and contains details of inpatient and outpatient VA health care contacts (and which also contains some data fields that indicate patient homelessness). 18 All veterans whom the VA records indicated were homeless in 2011 or 2012 and who did not have a VA record indicating homelessness in the preceding 12-month period were selected for this study. Homelessness was determined either as indicated on HOMES or by using standard procedures for identifying homelessness in VA records based on services use and International Classification of Diseases-9 V-code diagnoses. 19 This study group of veterans were considered homeless until the last homeless services use record before a 3-month period during which there was no indication of homelessness in any VA services records, with the time of homelessness censored (i.e., capped) at 24 months. We determined migration as happening when a veteran had a VA services use record from either HOMES or CPRS that occurred in a facility that was located in a different VISN than that of their initial homeless program usage. As VISN geographies are large and can comprise several states, changes in VA services use from one VISN to another generally entails significant changes in both geography and services configurations. Migration was assessed based on place of origination at the levels of both VISN and smaller VA Medical Center (VAMC) catchment areas, but in both cases migration was only indicated when a veteran had a record of VA services use in multiple VISNs.
METHODS

Data
Analysis
Descriptive statistics frequencies are used to describe the duration of homelessness and levels of in-and out-migration individually among the veterans, and in the aggregate among 21 VISNs and 128 VAMC catchment areas. Migration survival and hazard rates were calculated using KaplanMeier methods, which provide uniformity by incorporating censoring into estimates. 20 Figure 1 presents descriptive statistics of duration of homelessness and its relationship with migration. Of the 113,400 homeless veterans tracked in this study, the overall proportion who migrated across VISNs, while homeless, in the 2-year period following initial VA homeless services use was 15.3%. However, levels of migration varied based on length of homelessness. The latter measure had a bimodal distribution. On one extreme, among the 24.1% of the study group those were homeless for up to 3 months, 2.8% had a record of migration. In contrast, among the 32.3% of the study group who were homeless for the full 2-year period, 21.7% had a record of migration. More generally, migration was more common among veterans who stayed homeless longer, as migration rates increased to and then leveled off at just over 20% for those whose homeless episodes lasted 14 months or longer. Figure 2 shows two measures that indicate when migration among those homeless veterans was most likely. The survivor function is a curve that describes the probability that a veteran will not have moved by a certain point after the onset of homelessness. This curve dropped more steeply in the early months and flattened out in the later months, meaning that most migration occurred in the earlier months of a veteran's homelessness. The hazard function, shown by the solid line in Figure 2 , describes the relative likelihood of a move across VISNs occurring at a particular month (conditional on the subject's survival up to that month). This shows, more starkly, how the "hazard" of a veteran moving was highest in the early months of homelessness and reached a more or less stable rate by month 9 of homelessness (for those who remained homeless for that long). Table I summarizes the extent to which homeless veterans originate, out-migrate from, and in-migrate to each VISN. The numbers of originating homeless veterans varied from 2,480 in VISN no. 5 (Washington, DC, metropolitan area) to just over 9,370 in VISN no. 22 (covering southern California and southern Nevada). The proportions (based on number of originating homeless veterans) of out-migration ranged from 11.8% (VISN 10; Ohio) to 20% (VISN 5), and levels of in-migration ranged from 11.1% (VISN 1; New England) to 25.3% (VISN 5). VISN 5 also had the greatest proportional net gain of homeless veterans, with 130 more coming into the VISN than leaving it-a 5.2% increase. On the other extreme, VISN 19 (containing parts of five western states), lost a net 103 veterans, a 2.6% decline. These two VISNs represented the extremes; 11 of the 21 VISNs saw net gains or losses from migration that were 1.2% or less.
RESULTS
Person-Level Analyses: Extent and Dynamics of Homeless Migration
Area-Level Analyses: Departures and Destinations
The fluctuations in homeless veteran population size due to migration were greater when examining change within VAMC catchment areas, but in the aggregate the findings on this smaller level suggest that losses and gains due to migration tend to maintain a rough equilibrium. The variation among the 128 VAMCs in the numbers of originating homeless veterans was substantial, ranging from 172 (Iron Mountain, Michigan and Grand Junction, Colorado) to 3,873 (West Los Angeles, California). Those VAMCs that gained (proportionally) the most homeless veterans were in Chillicothe, Ohio (16%), White River, Oregon (15%), and Martinsburg, West Virginia (14%). Conversely, the Iron Mountain, Michigan, VAMC had a substantial net loss (67 of 172 veterans, or 39%, that originated there) due to migration, and the next highest proportional net loss occurred in Fort Harrison, Montana, with a net loss of 14% (64 of 475). However, only 8 of 128 VAMCs had net gains or losses due to migration that exceeded 10%. As shown more systematically in the scatterplot on Figure 3 , the larger fluctuations appear to have statistical rather than empirical origins. In this figure, the fluctuations occurred primarily among the smaller VAMCs, which would be more prone to extremes in net population loss and gain, and attenuated as the number of homeless veterans affiliated with a particular VAMC increased. The one prominent outlier in this trend was West Los Angeles, where there was a net loss due to migration that amounted to 4.8% of its originating homeless veteran population.
The final analysis we performed assessed the relationship between in-and out-migration, each as proportions of the originating population, for each VAMC. The Pearson correlation between in-and out-migration was 0.63 and statistically significant. This indicates that the level of outmigration for each VAMC tended to correspond to the level of in-migration. There were a limited number of outliers: 12 VAMCs had proportions of out-migrants exceed in-migrants by more than 50%, while seven VAMCs had in-migrants outnumber out-migrants by more than 50%.
DISCUSSION
We present initial findings on migration patterns of homeless veterans based on an extensive database of VA services use. Results include basic person-level findings on prevalence and timing, as well as area-level impacts of migration across VA geographies. Summarizing the person-level findings, 15.3% of the 113,400 veterans in this study migrated across VISNs while they were homeless. Those who stayed homeless for longer episodes had higher rates of migration (over 20%), and, those veterans who did migrate were more likely to do so in their initial months of homelessness. These rates are consistent with those reported earlier by Burt et al 6 and indicate that, while migration among homeless veterans is somewhat higher than among the general population, the large majority stayed within the bounds of the VISN in which they became homeless.
At a geographic level, the net impact of in-and outmigration on VISNs and VAMCs was, in general, modest. For VAMCs in particular, as the number of homeless veterans originating in a VAMC increased, the net impact of migration attenuated toward zero. Only on the VAMC level, and then only in the smaller VAMCs, were there situations where the net change substantially impacted the size of the Numbers in bold black indicate the three highest levels, and numbers in bold gray indicate three lowest levels in specific columns among VISNs.
homeless veteran population. Seen in a policy context, this study provides no evidence that homeless migration has had a major impact on areal or regional demands for services. Although we found no clear geographic correlates that explained the dynamics of this migration, there are factors that warrant closer examination. One is the impact of climate. We ran an ad hoc regression analysis on the VAMC level data and found a statistically significant, but modest impact of average January temperature on net migration of homeless veterans (controlling for size of the originating population of homeless veterans). More specifically, this model showed an estimated 0.9% gain in homeless veterans for every 10 degrees of average temperature gain. Although this was not the mass migration that typically concerns cities in more temperate climates, it does suggest a relationship exists that should be investigated further.
Just as climate may have a push and pull effect on homeless migration, so may various economic factors. Exploration along these lines would include associations between homelessness and levels of employment, generosity of public assistance benefits, and more general population gains and losses. The main challenge to pursuing this would be aligning geographies by which the data for various socioeconomic measures are grouped (usually in such areas as state, county, and census tract), and VA data, which are grouped by geographies, used here, that are unique to the VA. These VA-specific geographic units only partially overlap with those used in grouping socioeconomic indicators.
A third dynamic that warrants further inquiry is the extent to which veterans migrate from more rural to more urban areas. Homeless services are predominantly found in urban locations, and this can lead persons to migrate from the rural or suburban locations in which their homelessness originated. 21 The VA data used here, although they are well suited for identifying long-distance migration, are limited in their ability to identify more local moves. Rural to urban migration may be assessed to some extent through looking at movements across different VISN regions or VAMC catchment areas that vary in population densities. An example of this is the large net loss pointed out earlier in Iron Mountain, Michigan. However, it cannot reliably identify moves that occurred from a suburb to an inner city location in the same VAMC catchment area, or across VAMC catchment areas but in the same VISN. In the case of the latter, this is because what may appear to be a move may be for medical and not for residential purposes.
The last geographic factor that should be explored is the influence of services availability, and particularly VA services for this population, on the propensity to migrate. VA inpatient and residential treatment programs may, along with their therapeutic services, take on a residential function as they could provide the long-term homeless veteran a respite from the rigors of the streets. One common feature of the three VAMCs with high net in-migration, for example, was that they were among the 45 VAMCs that contained domiciliary facilities, which provide long-term residential rehabilitation and treatment services to homeless persons. The "soft landing" to new locations that are provided by such programs may facilitate the search for greener pastures, and may be an unintended consequence of the VA's nationwide services network. The extent to which homeless veterans travel a VA version of an "institutional circuit," 22 and the extent to which this impacts migration, should be readily discernable using VA data.
Another approach to gaining a better understanding of migration among homeless persons is to assess the impact of individual characteristics and circumstances on the propensity of homeless persons to migrate. There is a voluminous literature on the relationships between various aspects of individuals and different dimensions of homelessness, and this can be extended to migration.
In setting forth a research agenda that builds on these findings, we have already pointed out various limitations to these data, including the limited ability to assess more shortdistance moves, and the unconventional geographical units used by the VA. An additional, important limitation is that we can only indirectly ascertain migration using these data. Migration in this study is only apparent insofar as the veteran uses VA services. Although many homeless veterans will use these services, an absence of such services use will be considered as a resolution of homelessness in this study when it might instead reflect continued homelessness in a non-VA context.
CONCLUSION
These limitations notwithstanding, VA data represent a powerful means to provide new insights into migration and homelessness. Here we have provided an overview of the extent of migration among homeless veterans, in both individual and geographic dimensions, and have proposed several directions for further exploring this topic. This phenomenon, while poorly understood, is often raised in the course of formulating policies and implementing services seeking to end homelessness. These findings suggest that concerns about the extent of migration and its impact on localities are exaggerated, but we also set forth an agenda for more in-depth study of these data to gain a deeper and more expansive understanding of this phenomenon.
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